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http://dx.doi.org/10.1016/j.fjs.2012.Summary Spinal subarachnoid hematoma (SSAH) is a rare condition. Most of the cases are
associated with some predisposing factors such as coagulopathy or iatrogenic mechanisms.
To the best of our knowledge, only 9 cases of traumatic SSAH without coagulopathy have been
reported in the English literature. We add hereby a case of cervical SSAH after blunt head
trauma in a 63-year-old female, with tetraparesis developing in 3 days after the head injury.
Evacuation of the SSAH was performed. The postoperative course was uneventful, but the
patient’s neurological status had no improvement. No vascular lesion accounting for the SSAH
was found. The possible causes of SSAH and the treatment outcome are discussed and
compared with the results of the published case reports. Since SSAH cases are extremely rare,
the diagnosis may be delayed if no obvious clinical neurologic deficits are present initially.
Emergency room physicians should be aware of the possibility of SSAH in image studies.
Copyright ª 2012, Taiwan Surgical Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
In the literature, case reports of spinal subarachnoid
hematoma (SSAH) are rare, and most of the patients have
some predisposing factors, including iatrogenic or trau-
matic mechanisms, tumors, vascular lesions, anticoagulanteurosurgery, Department of
rsity Hospital, 138 Sheng-Li
.com.tw (Y.-C. Hung).
ight ª 2012, Taiwan Surgical Asso
07.002therapies, or coagulopathy, either singly or variously
combined.1 Among them, very few cases of SSAH after
a traumatic event without anticoagulant therapies or coa-
gulopathy have been reported in the English literature.1e9
The rare incidence makes the diagnosis of the disease
more difficult. We present a case of SSAH at the C1 level
detected 3 days after a blunt head trauma.
2. Case report
A 63-year-old female was sent to our emergency room (ER)
after a fall, having a blunt head trauma at home.ciation. Published by Elsevier Taiwan LLC. All rights reserved.
Figure 1 The computed topography of cervical spine in C1
level shows the hyperdense subarachnoid hematoma on right
lateral side of spinal cord (arrows).
Traumatic cervical spinal subarachnoid hematoma 165A 6 cm  5 cm ecchymosis of the scalp near the vertex was
found during physical examination. Computed tomography
(CT) of the head and cervical spine showed no intracranial
lesion except a hyperdense lesion on the right side of the
spinal cord at the C1 level (Fig. 1). However, the ER
physician did not detect the cervical lesion and the patient
was discharged without obvious neurologic deficits. Unfor-
tunately, the patient developed progressive tetraparesis in
3 days after the trauma. She was brought to the ER again
and the muscle power was 3 on the right side, and 4 on the
left. The hematologic studies were normal, including
complete blood count, prothrombin time, and partial
prothrombin time.
Because of the identification of the cervical SSAH in CT
by a radiologist, magnetic resonance imaging (MRI) was
performed, which showed an SSAH with hyperintensity in
the T1-weighted image and hypointensity in the T2-Figure 2 The magnetic resonance images of cervical spine sho
hyperintensity in T1-weighted sagittal image, and (B) hypointensitweighted image at the C1 level (Fig. 2). Removal of the
right posterior arch of C1 was performed (Fig. 3A); the dura
mater and subarachnoid membrane were intact. A
1.5 cm  0.5 cm  2 cm blood clot was identified under the
intact arachnoid membrane (Fig. 3B). The clot covered the
right posterior surface of the spinal cord and right C1 nerve
roots. The clot was removed carefully, and no vascular
anomaly was found during the operation (Fig. 3C). The
pathology report revealed that there was hematoma
without vascular lesion or tumor. The postoperative course
was uneventful and the MRI followed 2 weeks after opera-
tion showed no residual lesion. The patient stayed in the
ward for 2 months after operation for the rehabilitation
program. The muscle power was 4 in all limbs before
discharge. At 1-year follow-up, the patient’s neurological
status remained unchanged.3. Discussion
Because of the very low incidence, it is sometimes difficult
to diagnose the presence of SSAH. In our case, the patient
had no obvious neurologic deficits initially, the size of the
SSAH was small, and the differences in CT density between
the SSAH and the spinal cord was not apparent, increasing
the difficulties to make the diagnosis. In the case report by
Chen et al, MRI is the suggested diagnostic modality for
SSAH,8 which may provide more information than the CT
scan. But in some cases, even MRI fails to demonstrate the
actual location of the lesion.1,8 In our case, the hematoma
was identified under the intact arachnoid membrane during
the operation.
The actual mechanism of SSAH formation is still uncer-
tain. The case reported by Jang et al suggested that
radicular vein injury may be the source of traumatic SSAH.7
This was a possible mechanism in our case, but we could not
find any evidence of radicular vein injury during the
operation.
In the review article published by Domenicucci et al in
2005,1 they reviewed 66 cases of SSAH from the literature
and 3 cases in their own experience. There were only 11
cases of SSAH related to a traumatic mechanism, but 5 of
them had either coagulopathy or were receivingw the subarachnoid hematoma in C1 level (arrows) with (A)
y in T2-weighted sagittal, and (C) axial images.
Figure 3 (A) Posterior view of cervico-occipital junction. Right posterior arch of C1 is removed. The dura mater (D) is intact. (B)
The subarachnoid hematoma (H) under intact arachnoid membrane. (C) Cerebellum (C), spinal cord (SC), and right side C1 nerve
roots (R) could be identified after totally removal of the subarachnoid hematoma.
Table 1 Reviewed cases of traumatic spinal subarachnoid hematoma without coagulopathy.
Authors Age Sex Level Cause Onset Treatment Outcome
Russell & Mangan2 19 M C1-6 Struck by a towing cable on ship 1 day Operation Partial improvement
Mori et al3 43 M C2-3 Hyperextension cervical trauma 4 days Operation Good recovery
Thakur et al4 30 M L2-5 Anterior stab injury N/A Operation Good recovery
Pau et al5 60 M T3-7 Receiving recoil of shotgun N/A Operation Died after septicemia
Gupta et al6 6 M T11-12 Vehicular accident 7 days Operation No improvement
Domenicucci et al1 70 F C2-4 Fall at home N/A Conservative Good recovery
Jang et al7 66 M T11-12 Fall from a height of 3 m 3 hours Operation Died after
multiorgan failure
Chen et al8 41 F L5-S1 Fall off scooter 7 days Operation Good recovery
Lee9 78 F L1-L4 Vehicular accident N/A Operation Good recovery
Present case 63 F C1 Fall at home 3 days Operation Partial improvement
F Z female; M Z male; N/A Z not available.
166 C.-C. Chang et al.anticoagulant therapies. To the best of our knowledge, only
9 cases of SSAH after a traumatic event without coagulop-
athy have been published in the English literature (Table 1).
Most of the patients underwent surgical intervention, and
only one case without neurologic deficits was managed
conservatively (Table 1). The outcome in operated patients
depends on initial neurologic deficits, duration of cord
compression, location of the clot, and clot volume.1,6e8 In
our case, the patient had only partial improvement of the
muscle power after surgery. High cervical location of the
SSAH and long duration of neurological deficits before
operation may be the possible explanation for the result.
Although CT of the cervical spine has been performed in
many head injury patients in many medical centers,
a detailed review and integrated interpretation of the
images are essential to prevent missing some rare lesions,
since delayed diagnosis may lead to permanent sequlae.
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